
QCD corrections for this MSSM scenario to a large extent, thus leaving a moderate total
correction to the cross sections as shown in Fig. 3b. The dependence of the K factors on
the LHC CM energy is weaker than in the scalar Higgs case (cf. Fig. 2b).

For Higgs-boson radiation off bottom quarks, we calculate the NLO cross section
according to

σφ
NLO = σφ

0 × (1 + δφSUSY)× (1 + δφQCD + δφSUSY−rem), (5)

where σφ
0 denotes the LO cross section evaluated with LO αs and PDFs, with the Yukawa

coupling parametrized in terms of the running b-quark mass mb(µ), but without resum-
mation of the tgβ-enhanced terms. The correction δφSUSY comprises the tgβ-enhanced
terms according to Eq. (1), including their resummation. The remainder of the genuine
SUSY-QCD corrections is denoted by δφSUSY−rem.

The results for scalar Higgs-boson radiation off bottom quarks are shown in Fig. 4a
(total cross section) and Fig. 4b (K factor). Here we identify the LO cross section with σφ

0 ,
which does not include the tgβ-enhanced resummation effects. The observed moderate
NLO corrections in this MSSM scenario, thus, results from a compensation of the large
QCD corrections by large SUSY-QCD corrections. The smallness of the SUSY-QCD
remainder, however, shows that the full NLO SUSY-QCD corrections are approximated
extremely well by the tgβ-enhanced terms.

Some numerical results for the SUSY-QCD corrections to the process pp → bb̄h have
been presented in Ref. [55]. However, only scatter plots are shown in [55], but no definite
values for cross sections or SUSY-QCD corrections for a reference input. It is thus not
possible to quantitatively compare our results to those of Ref. [55].

Pseudoscalar Higgs radiation off bottom quarks exhibits the same qualitative features
as scalar Higgs production, as can be inferred from Fig. 5a for the total cross section and
from Fig. 5b for theK factor. The CM energy dependence of theK factor for pseudoscalar
Higgs production is similar to that of scalar Higgs production. The pseudoscalar-Higgs-
boson cross section at NLO coincides with the scalar cross sections for the same Higgs
mass values within a few per cent apart from the regions where the light (heavy) scalar
Higgs boson is close to its upper (lower) mass bound.

In Table 2 we show the individual contributions to the NLO cross sections for heavy
scalar and pseudoscalar Higgs radiation off bottom quarks. The relative pure QCD cor-
rections δφQCD (φ = H,A), the tgβ-enhanced SUSY-QCD corrections δφSUSY, and the re-

mainders of the SUSY-QCD corrections δφSUSY−rem are defined according to Eq. (5). As

already observed in the corresponding figures, the sizable QCD corrections δφQCD are to

a large extent compensated by the SUSY-QCD corrections δφSUSY, thus leaving a small
remainder δφSUSY−rem of the SUSY-QCD corrections below the per-cent level for all Higgs
masses in the SPS1b scenario.

In order to quantify the accuracy of the ∆b approximation of Eq. (1) we display
the effect of the tgβ resummation and the corresponding remainders of the SUSY-QCD
corrections for various values of tgβ in Table 3. For these numbers we have chosen the
Snowmass point SPS1b, but set MA = 200 GeV and vary tgβ between 3 ≤ tgβ ≤ 30. The
results demonstrate that the ∆b approximation for the genuine SUSY-QCD corrections is
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